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Abstract-Grid technology is finding its way out of the academic 
incubator and entering into commercial environments. 
Ensembles of distributed, heterogeneous resources, or 
Computational Grids, have emerged as popular platforms for 
deploying large-scale and resource-intensive applications. 
Large collaborative efforts are currently underway to provide 
the necessary software infrastructure. This paper explains 
Grid Computing and introduces its basic concepts. Clouds, 
another variant of Grids, and their significance is also 
discussed. GridGain which is an open source product from 
GridGgain Systems Inc, is an ideal platform for Native Cloud 
Applications. This provides developers a powerful and elegant 
technology to develop and run applications on private or public 
clouds. GridGain enthusiastically supports the MapReduce 
model of computation. This paper also discusses about this 
open source business model which is growing fastest  with its  
noted characteristics of ease and transparency. 
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I.   INTRODUCTION 
his paper discusses Grid Computing, which is a form of 
Distributed Computing whereby resources of many 
computers in a network is used at the same time, to solve a 
single problem. Grid Computing is the use of hundreds, 
thousands, or millions of geographically and 
organisationally disperse and diverse resources to solve 
problems that require more computing power than is 
available from a single machine or from a local area 
distributed system [1]. This technology has been applied to 
computationally intensive scientific, mathematical, and 
academic problems through volunteer computing, and it is 
used in commercial enterprises for such diverse applications 
as drug discovery, economic forecasting, seismic analysis, 
and back-office data processing in support of e-commerce 
and Web services.   
Compared to Grid Computing, Cloud Computing is 
relatively a newer concept, which has become popular 
recently with the availability of environment like Amazon 
EC2. Clouds leverages virtualization technology and that 
makes it distinguishable from Grids. Cloud Computing is 
the use of a third party service (Web Services) to perform 
computing needs. Here Cloud depicts Internet. With Cloud 
Computing, companies can scale up to massive capacities in 
an instant without having to invest in new infrastructure, 
which is beneficial to small and medium-sized businesses. 
Basically consumers use what they need on the Internet and 
pay only for what they use. Cloud Computing poses a  
number of challenges: deployment, data sharing, load 
balancing, failover,  discovery (nodes, availability), 
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provisioning (add, remove), management, monitoring, 
development process, debugging, inter and external clouds 
(syncing data, syncing code, failover jobs). Cloud platforms 
like GridGain, GigaSpaces, Terracotta, Coherence, Hadoop 
etc. makes it affordable to grow and manage grids. Gridgain 
is an open source computational grid framework that 
enables Java developers to improve general performance of 
processing intensive applications by splitting and 
parallelizing the workload. GridGain can also be thought of 
as a set of middleware primitives for building applications.  
In this paper grid computing is discussed in the next section, 
followed by cloud computing and a comparision of these 
two technologies. The paper concludes with a  discussion on 
the capabilities and characteristics of GridGain. 
II.   GRID COMPUTING 
The main concept of Grid Computing is to extend the 
original ideas of the Internet to sharing widespread 
computing power, storage capacities and other resources [2]. 
The term, Grid Computing, has become one of the latest 
buzzwords in the IT industry. Grid Computing can be 
thought of as distributed and large scale Cluster Computing 
and as a form of network distributed parallel processing. 
This innovative approach of computing leverages on 
existing IT infrastructure to optimize computing resources 
and manage data as well as computing workloads. Grids are 
collections of heterogeneous computation and storage 
resources scattered along distinct network domains. Grids 
provide tools that allow users to find, allocate and use 
available resources [3].  Grid middleware provides users 
with seamless computing ability and uniform access to 
resources in the heterogeneous grid environment [4]. 
Structure of a grid is depicted in Fig. 1. 
 
Fig. 1 Example for a Grid structure 
Grid computing appears to be a promising trend for three 
reasons [5]: 
 Its ability to make more cost effective use of a 
given amount of computer resources.   
T 
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 As a way to solve problems that cannot be 
approached without an enormous amount of 
computing power. 
It suggests that the resources of many computers 
can be cooperatively and perhaps synergistically 
harnessed and 
managed as collaboration toward a common objective.  
Grid Computing is becoming a critical component of 
science, business, and industry. Grids could allow the 
analysis of huge investment portfolios in minutes instead of 
hours, significantly accelerate drug development, and reduce 
design times and defects.  Larger bodies of scientific and 
engineering applications stands to benefit from grid 
computing, including molecular biology, financial and 
mechanical modeling, aircraft design, fluid mechani 
biophysics, biochemistry, drug design, tomography, data 
mining, nuclear simulations, environmental studies, climate 
modeling, neuroscience/brain activity analysis, 
astrophysics[6]. 
III.    CLOUD COMPUTING 
Cloud Computing evolves from grid computing and 
provides on-demand resource provisioning. Grid computing 
may or may not be in the cloud depending on what type of 
users are using it [7]. Cloud Computing is the convergence 
and evolution of several concepts from virtualization,  
distributed application design, grid, and enterprise IT a 
management to enable a more flexible approach for  
deploying and scaling applications[Fig. 2]. To deliver  
future state architecture that captures the promise of Cloud 
Computing, architects need to understand the primary 
benefits of Cloud computing[8]:  
 Decoupling and separation of the business service 
from the infrastructure needed to run it 
(virtualization).  
 Flexibility to choose multiple vendors that provide 
reliable and scalable business services, 
development environments, and infrastructure that 
can be leveraged out of the box and billed on a 
metered basis—with no long term contracts.  
 Elastic nature of the infrastructure to rapidly 
allocate and de-allocate massively scalable 
resources to business services on a demand basis. 
 Cost allocation flexibility for customers wanting to 
move capital expenditure into operating 
expenditure. 
 Reduced costs due to operational efficiencies, and 
more rapid deployment of new business services.  
Cloud computing eliminates the costs and complexity of 
buying, configuring, and managing the hardware and 
software needed to build and deploy applications, these 
applications are delivered as a service over the Internet (the 
cloud).  Cloud Computing refers to both the applications 
delivered as services over the Internet and the hardware and 
systems software in the data centers that provide those 
services. Cloud computing incorporates infrastructure as a 
service (IaaS), platform as a service (PaaS) and software as 
a service (SaaS) as well as Web 2.0 
 
Fig. 2. The architecture of cloud [Source: http://www.cloudup.net] 
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From a hardware point of view, three aspects are new in 
Cloud Computing[9]. 
 The illusion of infinite computing resources 
available on demand, thereby eliminating the need 
for Cloud Computing users to plan far ahead for 
provisioning. 
 The elimination of an up-front commitment by 
Cloud users, thereby allowing companies to start 
small and increase hardware resources only when 
there is an increase in their needs. 
 The ability to pay for use of computing resources 
on a short-term basis as needed (e.g., processors by 
the hour and storage by the day) and release them 
as needed, thereby rewarding conservation by 
letting machines and storage go when they are no 
longer useful. 
 Cloud computing is massively scalable, provides a superior 
user experience, and is characterized by new, internet-driven 
economics. [10] 
IV.    GRID COMPUTING vs CLOUD COMPUTING 
Cloud Computing and Grid Computing do have a lot in 
common; both are scalable. Scalability is accomplished 
through load balancing of application instances running 
separately on a variety of operating systems and connected 
through Web services. Both computing types involve 
multitenancy and multitask, meaning that many customers 
can perform different tasks, accessing a single or multiple 
application instances[7]. Cloud and grid computing provide 
service-level agreements (SLAs) for guaranteed uptime 
availability of, say, 99 percent. At the same time Cloud 
Computing and Grid Computing do have differences[11]. 
One major difference being that while grids are typically 
used for job execution (i.e. limited duration execution of a 
program, often as part of a larger set of jobs, consuming or 
producing all together a significant amount of data), clouds 
are more often used to support long-serving services. While 
Grids provide higher-level services that are not covered by 
Clouds; services enabling complex distributed scientific 
collaborations (i.e. virtual organizations) in order to share 
computing data and ultimately scientific discoveries.  In 
Clouds Amazon S3 provides a Web services interface for 
the storage and retrieval of data. An object as small as 1 byte 
and as large as 5 GB or even several terabytes can be stored. 
S3 uses the concept of buckets as containers for each storage 
location of objects. The data is stored securely using the 
same data storage infrastructure that Amazon uses for its e-
commerce Web sites. Users are gaining confidence in the 
cloud services and are now outsourcing production services 
and part of their IT infrastructure to cloud providers such as 
Amazon. A comparison of grid (EGEE Grid) and cloud 
(Amazon cloud) is depicted in Fig.3. which points out to the 
power of cloud computing [11] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Comparison between EGEE Grid and Amazon Cloud 
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Michael Sheehan(12) analysed the trends in search volume 
and news reference volumes of computing terms Grid 
Computing and Cloud Computing. He finds that the term 
Grid Computing, which  has been around for a while is seen 
trending downwards. But, the newcomer Cloud Computing, 
which made its full entrance into this trend analysis around 
2007 is rapidly gaining momentum. 2008 seems to be a 
pivotal time where it surpassed Grid Computing (and 
continues to grow).  
V.   GRIDGAIN 
In order to control and manage the various resources that 
Grids can offer, various Grid middleware like Optimal Grid 
[13]; Ice [14]; GridGain [15], Gigaspaces[16], Terracotta[17 
] etc. have been developed. One among these, GridGain is 
an open source product released under the terms of GNU 
General Public License (GPL) from GridGain Systems Inc. 
The developers of GridGain are of the opinion[15] that it is 
an ideal platform for Native Cloud Applications and is noted 
for the ease of use and transparency it renders with regard to 
the deployment issues. GridGain with its modern design is 
based on Java programming language, and is adequate for 
networking systems and applications.  GridGain provides 
developers with powerful and elegant technology to develop 
and run applications on private or public clouds. GridGain is 
foccused on providing the best Java software middleware to 
develop and run Grid applications on the Cloud 
infrastructure in a simple and productive way. GridGain‘s 
open Cloud platform is a new breed of Cloud Computing 
software. It enables developers to write any custom Grid-
enabled applications or Grid enable the existing one and 
seamlessly deploy it on the Cloud taking a full advantage of 
such concepts like MapReduce, data grids, affinity load 
balancing, zero deployment, and peer-to-peer class loading 
among many other.  
GridGain‘s SPI architecture is ideally suited for hybrid 
cloud deployment with any mix of internal and external 
Clouds in the same time allowing to develop entire 
application locally and then seamlessly deploy them on 
virtualized Cloud without any changes to business logic, the 
code or how it was developed [15]. The key features of 
GridGain are  
 Hybrid Cloud Deployment. 
 Cloud Aware Communication & Deployment. 
 Advanced Affinity Map/Reduce. 
 Annotation-based Grid-enabling with AOP. 
 SPI-based integration and customization. 
 Advanced load balancing and scheduling. 
 Pluggable Fault-Tolerance. 
 One compute grid - many data grids. 
 Zero deployment model. 
 JMX-based Management & Monitoring.                             
 
The characteristics that are considered to be promoting the 
growth of GridGain are[18]. 
 Cost - It Is Free. 
 Source Code - It Is Open Source. 
 Support - Enterprise Level Support. 
 Java - It Is Made In Java And For Java. 
 AOP - Innovative AOP-based Grid Enabling. 
 Simplicity - Ease Of Use. 
 Features - Best of Breed Grid Computing Features. 
 Practicality - Everything You Need, Nothing You 
Do not. 
 Integration - Out-Of-The-Box Integration With 
Spring, JBoss, Aspect etc 
 Agile - Made With Developers In Mind. 
According to the developers of GridGain[19], the next major 
release is expected to include ability to execute Grid task 
from any Ajax-based application via REST/JSON 
combination providing native integration between server-
side GridGain and Web 2.0 client side applications.  
GridGain is pioneering in field of mobile Grid Computing 
and   work is ongoing on developing GridGain on Google 
Android platform.  Next version of GridGain is expected to 
feature improved management and monitoring for 
subscription subscribers based on VisualVM featuring 
enterprise grade capabilities such as role-based access 
control, global alerts, scheduling control, trend base-lining, 
reporting, and distributed monitoring. 
VI.   CONCLUSIONS 
Computational Grids act as popular platforms for deploying 
large-scale and resource-intensive applications.  Another 
related technology, the newly emerging IT delivery model—
Cloud Computing—can significantly reduce IT costs & 
complexities while improving workload optimization and 
service delivery. Cloud Computing is found to be massively 
scalable, provides a superior user experience, and is 
characterized by new, internet-driven economics.  Grid 
Computing and Cloud Computing resemble on some 
respects, but there are differences. GridGain is a newly 
introduced promising grid framework, which is an open 
source product. This middleware enables developers to write 
any custom grid-enabled applications and performs well 
with its key features like SPI based Integration-
Customization, Advanced Affinity Map/reduce, AOP. The 
developers of GridGain are expecting to incorporate much 
more improved management and monitoring features into 
this product in coming releases.  
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